Despite major advances in our understanding of the composition, metabolism, and distribution of eosinophils, considerable uncertainty remains as to their specific functions (1, 3, 5, 19) . For example, although their phagocytic activity may at times approach that of neutrophils, their ability to function as microbicides is unknown (1, 4, 21) . This report describes the use of a newly developed technique to measure the candidacidal activity of human eosinophils in short-term tissue cultures. As the neutrophils and monocytes of patients with chronic granulomatous disease are known to be deficient in their ability to kill many species of bacteria and fungi (8, 11, 13, 16) , the eosinophils of two boys with this disorder were also studied.
MATERIALS AND METHODS
Mixtures of peripheral blood leukocytes, normal group AB serum, and Candida albicans were prepared for these studies as previously described (12) . The Candida cells were all ingested within minutes after their addition to the mixtures, mainly by neutrophils and monocytes. The portion of added fungi ingested by eosinophils in these studies ranged from 0.1 to 1.2% of the initial inoculum.
The viability of C. albicans within intact leukocytes was assessed by a technique based on alterations in the shape and staining properties of the organisms after defined periods of intracellular residence (12) . After incubation at 37 C for 2.5 hr, samples of the mixtures were transferred to glass slides with a Shandon cytocentrifuge, fixed, and stained with Giemsa. Phagocytic eosinophils were identified and examined until 50 to 100 consecutively encountered intracellular organisms were found and classified as unaltered yeasts, germinated yeasts, or "ghosts." Unaltered yeasts were those that preserved their spherical shape and retained the homogeneous blue cytoplasmic staining pattern that characterized the live organisms at the time of their addition. Germinated yeasts bore characteristic filamentous pseudogerm tubes, prima facie evidence of intracellular survival and subsequent growth. "Ghosts" were organisms that were devoid of cytoplasmic basophilia due to depletion of their cytoplasmic ribonucleic acid content after death within the phagocyte. In earlier studies of the candidacidal activity of human neutrophils, the percentage of intracellular "ghosts" was found to correspond closely to the percentage of nonviable organisms as determined by an independent method (12) .
RESULTS
Examination of Candida ingested by eosinophils from 14 (11) were "ghosts." In contrast to normal leukocytes, eosinophils from two young boys with chronic granulomatous disease did not kill ingested C. albicans. This was shown by an almost complete absence of intracellular "ghosts" and by the presence of pseudogerm tubes on virtually all of the ingested Candida cells (Fig. 1A and B) . DISCUSSION Previous studies have suggested that the ability of normal human neutrophils and monocytes to CANDIDACIDAL ACTIVITY OF HUMAN EOSINOPHILS kill C. albicans derives from a tween the granule enzyme mye hydrogen peroxide (11, 14) . Th dacidal activity of neutrophib from subjects with chronic grani (11) (12) (13) 
